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S. A. UNITED, TES PATENT OFFICE, 
JissE G. VINCENT, or DETROIT. iircHIGAN, ASSIGNOR TO BURRouGEIS AIDDING WIA 

CHINE cowseANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN. 
PoWER-DRIVE FOR ArbidING-MACHINES. 

990,317. specification of Letters Patent. Paterated Apr. 25, 1951. 
Application filed August 13, 1906. Serial No. 830,466. 

To all whom it may concern: 
Be it known that I, Esse G. VINCENT, 

a citizen of the United States, residing at 
IDetroit, in the county of Wayne and State 
of Michigan, have invented certain new and 
useful improvenients in Power-Drives for 
Adding-Machines, of which the following is 
a specification. 
The present invention relates to the ap plication of power for driving adding na 

chines and the like which have generally 
been operated by hand. 
The object in general is to improve the 

controlling devices whereby the power drive 
is brought into play at the will of the person 
running the machine, in such manner that 
the possibility of misoperation is reduced to 
the minimum. ". 
One specific object is to prevent the es 

tablishinent of the above mentioned relation 
so long as the machine is equipped for hand 
operation as by the application of a handle 
to the working parts thereof, and vice versa 
to prevent the application of hand operating 
means such as a detachable handle at a time 
when a detent, or the like is displaced for 
effecting connection between the motor and 
the machine, 
Another specific object of the invention 

is to provide for the automatic return to 
normal of detent devices displaced when es 
tablishing the above recited relation between 
the power drive and the working parts of 
permitting the operator to hold displaced 
the key or other manipulative device which 
he touches to cause an operation of the na 
chine to take place. 
The invention also aims to improve the 

character of the detent devices to provide 
against wear. 
With these and incidental objects in view 

the invention consists in certain novel fea 

parts the essential elements whereof are re 
ferred for in of embodianent of which is illus 
trated in detail in the accompanying draw 
ings and fully described hereinafter. 

()f said drawings Figure i represents in 
side elevation, except for casing and cross 
rods and shafts appearing in section, an 
adding machine of the well-known Bur 
roughs type having applied thereto the im 

: the 
the William S. Burroughs Patents Nos. 

provements of the resent invention: Fig. 

2 represents in elevation the on-and-off - 
switch of an electric motor with the turn 
button in section and a portion of a slotted 
link embracing the same; Fig. 3 represents 
a vertical cross-section taken substantially 
on the line 3-3 of Fig. 1, showing on an 
enlarged scale the clutch connections be 
tween the motor and the adding machine; 
Fig. 4 represents on an enlarged scale in 
side elevation those parts having limore par 
ticularly to do with the present invention 
and already shown on a smaller scale in 
Fig. 1, these parts being shown in both in 
stances in normal position; Fig. 5 is a some 
what similar view with the parts out of 
normal and dotted line illustrations of 
different positions assumed by them; and 
Fig. 6 represents a vertical cross-section 
taken substantially on the line 6-6 of Fig. 
4 looking toward the front of the machine 
as indicated by the arrows crossing said . 
section line. 
The type of adding machine to which the 

present improvements are shown applied in 
present instance is that exemplified in 

504,963 and 505,078 issued September 12, 
1893 and is so well-known both through 
these and other patents and through the 
presence of the machine in large numbers on 85 
the market that no detailed description need 
be given although some of the working parts 
of a machine of this type will be referred to 
where the same come into play in connection 
with the present improvements. 
The reference numeral 300 designates the 

usual stub shaft of such an adding machine 
to which shaft it is customary to apply a 
detachable operating handle such as indi 
cated by dotted lines 368 in Fig. 6, the hub 
of the handle and the outer end of the shaft 
being shouldered to provide for rotative en 
grgement, between them. The power drive 
illustrated in the present case is in the form 
of an electric motor suspended from the bot- 100 
tol) of the adding machine whose base cast 
ing is designated by the numeral 1065. 

'i he numeral 365 designates the casing of 
the motor with which is compounded a gear 
easing whose cap or cover plate is desig- 105 
nated 3665^ in Fig. 1. The armature shaft 
300 projects into this gear casing and car 
ries a worn 3697 in mesh with a worm wheel' 
3667 loosely mounted upon a shaft 3600, see 
Fig. 3, and the latter has bolted to a flanged 110 
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trio the clutch disk 369i peripherally e 
'sset for the reception of clutch blocks or 

5. 

... O 

stral is 3631 (Fig. 5). The latter are loosely 
in oited upon inwardly projecting pins 3656 
of ; plate 3510 loose upon the flanged por 
tio of the shaft. The disk 3691 is en 
i raced by a hardened ring 3690 riveted to 
the web of the worm wheel 3667 and springs 
36S interposed behind the clutch blocks 
3631 end to thrust them toward the shallow 
ends of the recesses in the disk to triction 
aily contect the clutch members in a well 
kini w nannel so that the woru wheel 
lay rive the shaft. The latter car 

tries a can 3668 which runs against 
a roller at the lower end of a pitman 
369 /4-3391 1/2, the latter being jointed 
to a crank alien 190 on a shaft 100 of the 
adding machine, which shaft carries one or 
lose crank arms 10 connected by strong 
springs 180 with the base casting 106.5 of 
the adding machine and connected by a link 
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366 with a sector plate 311 rigidly secured 
to the shaft 300. A radius, link 36.4 main 
tains the pit in an and its rollier in proper re 
isition to the cann, and it will be seen that 
through the above described connections 
{}vel' may be applied to rock the sector 

311' against the stress of the spring: 180. 
The control of the above described clutch 

is primarily effected through the medium 
of a pair of rock shafts 3650 and 3651 jour 
inaled in bearings on the gear casing as 
shown in Fig. 3. The before - mentioned 
plate 3610 carries on its outer side a 
rigidly affixed stop strip 3617 with a 
double concave end face and the rock 
shafts are formed with flanged heads on 
their inner ends with semi-circulal project 
ing portions 3650 and 3651* designed to en 
gage respectively with the concave portions 
if said stop piece 3617 for the purpose of 
preventing rotation of the plate 3610 and 
consequeitly frictional triving engagenheit 
between the clutch members. This is the 
normal condition and it is necessary to dis 
place both of the detents 3650 and 3651: 
before the power drive can be brought into 
action. The two rock slaits 3650 and 3(351 
are real’ed together so as to act in unison by 
means of two segments, one formed in the 
edge of a tiisk 38 i{3^ secured to the ent of 
the rock t; 3650 and the other for ne?t in 
the eige of the dist:-like central portion of a 
beil Craik lever 3615 see tired to the end of 
the rock shaft 365 . The depending arm 
3615 of this bell crank iever is jointed to 
the forward end of a link. 3615 3/4 whose 
'ear end is formed with a double key-hole 
st con?pirising a cell tra portion 3615 3/49, 
an elongated front portion 3615 3/4 a lid a 
shorter lear portion 3615 3/4. This slotted 
end of the link eii)aces the shank 379 of 
the fit in ton of the on-and-off switch 
37: (); the -ie (tric: :otor aid said sh; nk is 

yit 

oblong in cross-section as... shown in Fig. 2 
So that when lying lengthwise of the key 
hole slot the link may nove longitutinally 
but when lying crosswise of said slot in the 
central portion thereof as shown in sail fig 
2 no longitudinal nevement of the link can 
take place. In this maine1: displacement of 
the detents to permit the closing of the 
citch is prevented so log as the switch is 
turned off and permitted only when the 
motor is in operation. lence no innisopera 
tion of the inachine can take place on ac 
count of a release of the clutch when () 
power is present to drive it. Col' respot 
ingly the switch having been it lined oil it is 
prevented from being turnet of \hile the 
detents remain displaced. This featre has 
been made the Sulect of a livisional appli 
cation, Serial No. 602,423, filed January 13, 
9. 
The forwardly extending alm of the eli 

crank 3615 is coupled to the lower end of a 
vertically extending bar 3 (327 whose pier 
end is longitudinally slotted to receive tile 
screw stud 3653 1/4 on the reit' era (; of : 
lever 3612, the latter being pivoted in 
mediate.its ends oil a stud 20S j/2 - bei 
the key-board of the adding inachine, A. 
starting bar 3698 extends at, a convenient-lo 
cation along the right-hand side of the 'ows 
of keys of the adding machine and is motiat 
ed upon legs 3622 and 3624 siliially guided 
for vertical movement, through the top of the 
machine, the forward leg being engaged viii) 
the front end of said iever 3612 and file 
rearward leg being similarly engaged with 
the rear end of a lever 3613 pivoted inter 
{{liate its ends oil a still shaft 200 1/2 ; ) it 

engaged at its forward (end with a stu? 
3655 1/4 on the ever 3612. The two lever's 
are connected above their pivots by it (il 
tractile spring 3683 which this exerts itself 
to elevate the starting bar 3698 and depress 
the stud 3653 1/4. The latter normaliy ot:- 
cupies the lower end of the slot of the bar 
36.27, the ever 361.2% being connected with 
said bar by a contractile spring 36S2. 
Through the engagement said stilt 

the two end of said slot, the 
spring 3GS3 ends to hold the bar 3:3:27 
(c) ressed, its weight of the bai' (; (iii'sc 
having the same effect, and add the: 
('intitions the list cits 3353 atc. 33, i. 
still in front of the stop piece 361 in the 
cit. : 'ellains; ope: . Dere tle 
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starting bar 3695 has the effect, of lifting tie 
deteilt bar 3627 through the aedii of the 
lever 3612* and the spring 3682 and this lift 
ing of the bar rocks the detents out of 
gagement with said stop piece to the posi 
tions illustrated in Fig. 5. When this takes 
place the clutch instantly closes and the 
notor drives the adding machine. 
it will be understood that the power of the 

notor is only applied to put the lachine 
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through one-half of a cycle of operation and 
that the springs 180 complete the operation. 

it is important that all of the working 
parts of the adding machine shall have re 
turned to normal before the power drive can again take effect and consequently it is de 
sirable that the detents be restored to effec 
tive positions without regard to the opera 
tor's manipulation of the starting bar. To 
this end the detent bar 3627 is formed with 
a forwardly projecting arm 3627 1/2 which 
presents a horizontal edge or flange as an 
abutment to a tappet rollier 3649 carried by 
the sector plate 3119, 
are separated from each other as shown in 
Figs. 1 and 4 but when the starting bar is 
depressed as above explained the upward 
movement of the detent bar 3627 brings the 
horizontal edge or flange of the arm 3627 1/2 
up to said tappet roller as shown by the full 
lines in Fig. 5. Therefore, immediately 
upon the application of power to drive the 
adding machine said detent bar is again de 
pressed by the rocking of the sector plate 
311 and the detents are restored to effective 
position, the timing being such that this 
takes place as soon as the stop piece 361 
passes the rear ends of the detents. While 
it is thus highly desirable that the detents 
shall be restored to effective position by the 
initial movement of the working parts of 
the adding machine in order that there can 
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displace the detents. 
instant the adding machine parts arrive at 

be no second application of power until 
those parts have returned to normal, yet it 
is likewise desirable that the operator may 
hold the starting bar down and not be re 
quired to repeatedly touch the same in order 
to produce successive operations of the add 
this continued depression of the starting bar 
will permit a succession of operations to the 
utmost limit of the speed capacity of the 
adding machine whereas if the operator is 
required to repeatedly touch the bar it is 
practically impossible to get the greatest 
speed out of the adding machine. It will 
be seen that with the construction above 
described the starting bar can be heid down 
during any number of successive operations 
for when the detent bar 3627 is depressed 
by the working parts of the machine it does 
not necessarily lift the starting bar back to 
normal position but if the latter is heid 
down the spring 3682 simply stretches. 
Then as the parts of the adding machine go 
back to normal this spring draws the start 
ing bar up to the stud 3653 1/4A which stud 
remains elevated as long as the starting bar 
is depressed and consequently permits suffi 
cient upward movement of the detent bar to 

It follows that the 

normal they are started on another cycle of 
?peration by the motor. Of course when without first depressing the total key the 

Normally these parts 

3653 i/4^ takes up a lower position and the 
detent bar cannot move far enough to agai!). 
displace the detents. 

In order to prevent ally connection being 
effected between the motor and the working 
parts of the adding machine while the latter 
is equipped for hand operation, the detent 
bar 3627 is formed with a laterally and up 
wardly projecting lug 3627 which engages 
the hub of the hand lever 368. Thus so 
long as such handie is in place the detent bar 
is prevented from displacing the detents. 
Correspondingly when the detents are dis 
placed the hand lever cannot be connected 
with the working parts of the adding mal 
chine as the lug 3627 then projects into the 
space which the hub of said hand lever must 
occupy in order to connect with the shaft 
300. Thus by reference to Fig. 6 it will be 
seen that with the handle fully applied as 
there represented in dotted lines, a portion 
of its hub or sleeve, will extend directly. 
above the projection 3627, and vice versa if 
the bar 3627 stands in a raised position, per 
mitted by the absence of the handle, then 
said projection 3627 will be encountered by 
the end of the hub or sleeve if it is attempted 
to apply the handle, and hence the latter 
cannot be rotatively engaged with the shaft 
300, it being noted that Re projection is in 
the vertical plane of the projecting part of 
the shaft which said portion of the handle 
hub has to overlap in order that rotative en 
gagement may be had. 
* Where a total key is employed it is desir 
able to guard against prenature starting of 
the motor when taking a total and in the 
present instance means are provided for 
blocking the starting bar during depression 
of the total key, 
The numeral 227 designates the shank of 

the usual Burroughs total key which is part 
of a bell crank lever whose depending arm 
is connected by a link 1416 with a crank arm 
1410 on a shaft 400 and the latter has af 
fixed to it an arm 1415 with a segunental 
outer end portion. The lever 36128 is 
equipped with a square stud 3655 1/2 at its 
forward part and normally the segmental 
outer end of the arm 1415 is just forward of 
this stud. When the total key is depressed 
said alm is swung rearwardly through the 
connections described and its segmental part, 
immediately passes below said pin thereby 
blocking depression of the starting bar in an 
obvious manner. Not until the total key is 
fully depressed does the segmental outer end 
of the airn 1415 pass rearward of said pin 
as 'illustrated in Fig. 5 and so the motor 
cannot be connected with the working parts 
of the adding machine when a total is to be 
taken until the total key has been fully de 
pressed. When the starting bar is depressed 

65 the starting bar is released then the stud latter is prevented fron, being depressed by 
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reason of ic stud 3655 1/2 talking up a posi 
tion lehill the Segin Ital e ii (f the ; ; in 
:- 5. The t (tal key is held town tiring 
the 'equisite portion if novement of the 
said working paits ly, '('as a if the engage 
lent ( - V - 

late 
f 
i' is front of a l'oei 

: 'I il. depending froii tie 
all it eizing peration the said flange 

passes child stic 'oller and prevents de 
ressic: ) of ic total key it tilis articular 

feature oils to art of thi: )'ese it inven 
t it ). 

it will be seen that the love list' illet: 
cost 'ctions are we calculate to lo'- 
to fly illii all of the clie's Filarily 
state. he coat be diet cit coastiction has 
the advantage of 'eventing still in pairing 
of correct performance of the clutch p; its as 
night take place i l’olts weli’ \'the'e a sit 
gle (lete it was enjoyett. he safety de 
vices describedt effe'i : its prevent ei''one 
(is in litiation of the littline without 
piaci g any restrictions uncil its speed of op 
tration. It is i () lie () tierstood, iOwever, 
tlini, 
sist eptile of modification within the scope 
of the il vention. 
Wat, is clained is : 
1. The combinatioi with the cine in over 

i? tine achine proper, of a power drive a p 
plici here! () with ai il (elveling clutch and 
clutch closer, a detent normally restraining 
the lite', it ind a unanipulative displacing (le 
vice yieldingly coinected with the lete lit, 
and neans operaieci by the ( ) \ver (iiive fol' 
restering the detent to northai position. 

2. The conibination with the line in over 
of the achine proper, of a liver drive ap 
plied therett) with an interve . . g clutch and 
clutch closer, a detei or aily restraining 
the lattel', a manipulative displacing device 

35 on an 

yieldingly connected with the detent and 
te: is operated by the clutch fo!' 'estoring 

the detent to normal position. 
:... he combination with the line innovel' 

of the machine proper, of a powe'llive ap 
lied the reto with an intervening clutch and 

clutch closer, a detent normally rest i'ining. 
tic latter, a manipulative is placi g evi'i 
yieldingly connected with the let - i, and 
areas operated lay said pri: ; ; lover it!' 'e- 
storiig the detent to it: " : positi i. 

4. The combination with the fille () vei' 
of the nachi e i l’oei' it inct illet piece 
operates ther'ely of it ps) Wei' (live lied 
to said i riune love)" with ail. iiite 'Veilig 
clutch aid clutcl closer, a let eit no 'inally 
restiaining the latter, an a unalitiative 
starting device yieldingly conjected with 
said detent to displace the same and present 
it to the action of the tappet piece. 

5. The coniination with the "ille its 'i' 
of the machine propel' at tact piece 
operated thereby; of a power, drive it lie! 

a curve fliige 3i () in the sector 
shaft 1400. 

ille : love escribed coistrictions ai'e 
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to said line novel' with a inter veining 
clutchi till clutch closer ; ; ) let ent devices i for nolitially rest raining the lattei' ('ll pris 

i ing a detent l'oper, a 1'eciprocating ball colt 
pled there to and having a shoulder for pre 
entation to said tappet piece, aid a nailip - 
lative device yieldingly connected with said 
bar. 

6. The coniination with the pline novel' 
of the achine proper and a tappet piece 
operated thereby: of a power drive applied 
to said prine nover with ail intervening 
(-i te: ; and detent devices 
for ii or ::iiy 'est 'airing th: atter coin), is 
ing : rocking detent prope", a reciprocating 
yar coupled thereto and having a shoulter 
for presentation to said tapet piece, and a 

; manipulative device yieldingly connected 
with said ar. 

7. Fine citation with the prii ( nover 
of the achine proper and appet piece 
operated thereby ; of a power drive applied 
to said prime mover with an intervening 
clutc. and clutch closer ; and detent devices 
for nomially restraining the latter coin}ris 
ing a cle tent propel', a slotted reciprocating 
bar copied there to and having in should r 
for presiliation to said tappet piece. leve? 
having a bin engaging thesiot of Said bai', 
and a sing connecting the lever and the 
|al'. 

S. ille Corbination with an Oscillatory 
member: of a power drive applied thereto 
with an intervening clutch and clutch closer, 
a detent, normally restraining the lattei', a 
natipulative displacing device, yieldingly 
connected with the defeat, and neans oper 
ate? y said osciilatory neubei' for restor 
is the deikini to nor \al position). 

9. je combination with an oscillatory 
member carrying a tappet piece; of a power 
drive applied to said member with an inter 
vening clutch and clutch closet', a detent 
normally, restraining the latter, and a na 
nipulative starting device yieldingly coll 
nected with said detent to displace the same 
and resent it to the action of the tappet piece. 

10. The combination with an oscillatory 
elei carrying a tappet piece; of a power 

drive a iiied to said parts with an interven 
ing citi! and clich closer, and detent (le vices for ratly restraining the latter 
coln rising a detent proper, a reciprocating 
iyar cofoil it reto and having a shoulder 
fi 'esciation to said tappet piece, and a 
manipulative device yieldingly connected 
with said bal'. 

| 1. The contination with the prime mover 
of the nichine proper; of a plurality of op 
citating means for application thereto with 
provisions for disabling the one by applica 
tity of the other. 

12. The combination with the prime mover 
to achine proper; of hand operating 
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means applicable thereto, a power drive also 

0 

applied thereto, and means for obstructing application of the one form of operating 
means by the application of the other. 

13. The combination with the prime mover 
of the machine proper and a detachable han 
dle for operating the same; of a power drive 
applied to said prime mover with an inter 
yening clutch, and means for closing the 
latter with provisions for preventing such 
closing while the handle is operatively con 
nected with the prime mover of the ma 
chine. . . . . 
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of the machine proper and a detachable han 
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applied to said prime mover with an inter 

14. The combination with the prime mover 
of the machine proper and a detachable han 
dle for operating the same; of a power drive 
applied to said prime Inover with an inter 
vening clutch, and means for closing the 
latter with provisions for preventing appli 
cation of the handle when said means take 

15. The combination with the prime mover 
de for operating the same; of a power drive 

vening clutch and clutch closer, a detent for 
restraining the latter, and means for dis 
placing the detent with provisions for pre 
venting such displacement while the handle 
is operatively connected with the prime 
OWe 

16. The combination with the prime mover 
of the machine proper and a detachable han 
die for operating the same; of a power drive 
applied to said prime mover with an inter 
vening clutch and clutch closer, a detent for 
restraining the latter, and means for displac 
ing the detent with provisions for prevent 
ing application of the handle when said de 
tent is displaced. 

17. The combination with the prime mover 
of the machine proper and a detachable han 
dle for operating the same; of a power drive 
applied to said prime mover with an inter 
vening clutch and clutch closer, and detent 
devices for restraining the latter including 
a reciprocating member adapted to be ob 
structed by the handle. 

18. The combination with the prime mover 
of the machine proper and a detachable han 
dle for operating the same; of a power drive 
applied to said prime mover with an inter 
vening clutch and clutch closer, and detent 
devices for restraining the latter including 
a reciprocating member adapted to obstruct 
the handle. 

19. The combination with the prime mover 
(if the machine proper and a detachable han 
tile for operating the same; of a power drive 
a pied to said prime mover with an inter 
vening clitch and clutch closer; and detent 
devices for restraining the latter including 
a reciprocating member adapted to be ob 
structed by the handle and a manipulative 
device yieldingly connected with the bar. 

53 

20. ihe combination with the prime mover 
of the machine proper and a detachable han 
(the for operating the same; of a power drive 
applied to said prime mover with an inter 
vening clutch and clutch closer; and detent 
devices for restraining the latter, including 
a reciprocating member adapted to obstruct 
the handle and a manipulative device yield 
ingly connected with said member. 

21. The combination with the prime 
in over of the machine proper and a detach 
able handle for operating the sane; of a 
power drive applied to said prime mover 
with an intervening clutch and clutch closer; 
and detent devices for restraining the lat 
ter including a reciprocating member hav. 

to be obstructed by ing a projection adapted 
the handle. 

22. The combination 
mover of the machine proper and a detach 
able handle for operating the same; of a 
power drive applied to said prime mover 
with an intervening clutch and clutch closer; 
and detent devices for restraining the latter 
including a reciprocating member having a 
projection adapted to obstruct the handle. 

23. The combination with the prime 
novel of the machine proper and a detach 
able handle for operating the same; of a 
power drive applied to said prime mover 
with an intery ening clutch and clutch closer; 
: d detent devices for restraining the lat 

with the prime 

7. 

80 

90 

ter including a reciprocating member hav. 
ing a projection adapted to be obstructed 
ly the handle and a manipulative device 
yieldingly connected with the bar. 

24. The combination with the prime 
in over of the machine proper and a detach 
able handle for operating the same; of a 
power drive applied to said prime mover 
with an intervening clutch and clutch closer; 
and detent devices for restraining the latter 
including a reciprocatirig member having a 
projection adapted to obstruct the handie 
find a manipulative device yieldingly con 
nected with said member. . 

25. The combination with the main shaft 
of the machine proper and a detachable han 
dile rotatively engageable therewith; of a 
power drive applied to said shaft with an 
intervening clutch and clutch closer; and a 
detent nermally restraining the latter and 
having a part which when the detent is dis 
placed entei's space that a part of the han 
dle appropriates when it is applied to the 
shaft. 

26. The combination with the main shaft 
of the machine proper and a detachable han 
dle adapted to be thrust endwise into rota 
tive engagement with said shaft; of a power 
drive applied to said shaft with an inter 
vening clutch and clutch' closer; and a de 
tent, normally restraining the latter and 
having a part which when the detent is dis 
placed enters space that the handle hub ap 
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propriates will ei) thist Unt wise illt () i'ota 
tive engagement with the shift. 

27. The combination with the lain shaft 
of the nachine pi'opel' and a detachable hall 
die having a sleeve or hill) polition adapted 
to be thrust end Wise into rotative engage 
la:ent with the shaft; of a power drive ap 
plied to said shaft with an intervening 
clutch and clutch closer; and a detent nor 
naily restraining the latter and having : 
projection which the handle hub or sleeve 
confronts and obstructs when the handle is 
rotatively engaged with the shaft and which 
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projection confronts a iict oilst it icts the sleeve 
or hub when the detent is iisplaced. 

2S. in a achine of the citia (tc l (lo 
scribed, a depressible starting iai', level's 
pivoted interial ediate their ends and jointed 
at their outer ends to opposite ends of said 
bar and jointed together between their pi 
(ts, and a spring connecting said level's, sub 
stantially as and for the purpose described. 

ESSE G. W. NCENT, 
Witnesses: 

ii. 11. PIELPs, 
E. P. WENGER. 

  


